Introduction: Olax imbricata, owning antibacterial, antioxidant, and anti-inflammatory activities, has been investigated as one of traditional diabetic plants in Vietnam. In our previous publications on Olax imbricata, the structure analysis of the isolated compounds were reported, including two phenolic compounds, three phenolic glycosidic compounds, a sesquiterpenoid tropolone and 1,2,3,4-tetrahydronaphthalene derivatives. This article described the isolation and structure elucidation of three triterpenoid glycosides isolated from the methanol extract of Olax imbricata growing in Phu Yen province. Additionally, the evaluation of inhibitory activity for α-glucosidase was performed on a pure compound. Method: The methanol extract of this plant applied the chromatographic techniques, including thin-layer chromatography and silica gel column chromatography, led to the isolation of three pure compounds. The structures of three isolated compounds were elucidated by the spectroscopic data, including 1D and 2D NMR spectra in a combination of HRESIMS, and the sugar moieties were elucidated by acid hydrolysis. The α-glucosidase inhibitory assay was applied to a pure compound by the colorimetric method. Results: Three triterpenoid glycosides, namely 3-O-α-L-rhamnopyranosyl-(1→4)-β -D-glucopyranosyl-(1→3)-6 ′ -O-ethyl-β -Dglucuronyl oleanolic acid (1), oleanolic acid 28-O-β -D-glucopyranoside (2) and spergulacin (3) were isolated and elucidated. The compound 2 showed its strong potential α-glucosidase inhibitory activity with the IC 50 value of 56.15 ± 1.31 µM. Conclusion: Among them, compound 1 is a new one, the compounds 2 and 3 were isolated for the first time from the genus Olax. The compound 2 exhibited the potential α-glucosidase inhibition activity, contributing to demonstrating the diabetes treatment ability of Olax imbricata in the folklore.
INTRODUCTION
Olax, the largest genus of Olacaceae with about 40 species, growing in Africa, SouthEast Asia and Australia, displayed interesting bioactivities. In 2012, Nwaigwe CU researched on the methanolic extract of O. viridis roots and investigated its potential protecting ability against liver damage caused by acetaminophen 1 . The study from Adeoluwa OA's group indicated that the ethanolic extract from O. supscorpioidea leaves with its anticonvulsant activity could reduce the pain 2 . This extract also possessed potential analgesic activity 3 . O. mannii has been used as folk remedies for the treatment of fever, yellow fever, and snake bite. The acetone extract of this species was also researched by Sule MI in 2011 4 and investigated rhoiptelenol and glutinol, belonging the triterpenoid group. The Olax genus was demonstrated owning such potential bioactivities, but the chemical investigation on this genus has been rarely researched. From three Olax species, including O. glabriflora,O. psittacorum ,and O. andronensis, olaxoside, a saponin owning laxative and anti-inflammatory activities, was isolated in 1981 by Forgacs P 5 . An amino acid, S-ethenylcysteine, was separated from O. phyllanthi roots by Peter PT in 1993 6 . (2 E)-3-Methyl-5-phenyl-2-pentenoic acid was yielded from O. manni leaves in 2005 7 . Okoye FBC separated olamannoside A-C 8 and olamannoside D-E 9 from O. mannii leaves in 2015 and 2016, respectively. The phytochemical analysis of O. imbricata has been rarely investigated. The research of Kannika P in Thailand revealed the presence of flavonoids, polyphenolic compounds, glycosides, tannins, saponins, alkaloids. The bioactivity assay indicated that some of these compounds owned the antioxidant and antibacterial activities 10 . In our previous publications on Olax imbricata, the structure analysis of the isolated compounds were reported, including two phenolic compounds, as 1-O-(4hydroxy-2,6-dimethoxyphenyl)-6-O-(4-hydroxy-3,5-dimethoxybenzoyl)-β -D-glucopyranose and 1-O-(4-hydroxy-2-methoxyphenyl)-6-O-(4-hydroxy-3,5-dimethoxybenzoyl)-β -D-glucopyranose 11 , three phenolic glycosidic compounds, as 1- ene-6-ol-3-one  and  leonuriside A 12 , a sesquiterpenoid tropolone, namely  olaximbriside A and 1,2,3,4-tetrahydronaphthalene  derivatives, as olaximbrisides B -D 13 . Continuing our research about the chemical composition of Olax imbricata, one of the traditional diabetic plants in Vietnam, this study focused on the isolation of triterpenoid glycosides and the α-glucosidase inhibitory assay, with the expectation of isolating bioactivity compounds. The isolation was carried out on the methanol extract, which is a rich source of triterpenoid glycosides. In this article, we report the isolation of three triterpenoid glycosides and the structure elucidation using 1D, 2D NMR, and HRESIMS analysis, as well as acid hydrolysis technique for identifying the nature of the sugar moieties. The α-glucosidase inhibition activity assay was performed on a pure compound, and the potential result was obtained.
METHODS

General experimental procedures
The 1D and 2D NMR spectra were acquired using a Bruker Avance spectrometer, at 500 MHz for 1 H-NMR and 125 MHz for 13 C-NMR. Chemical shifts are referenced to the residual solvent signal: DMSOd 6 d H 2.50 ppm and d C 39.5 ppm. The HRESIMS spectra were measured on Bruker microTOF Q-II spectrometer. The absorbance of the samples for αglucosidase inhibitory assay was measured on BioTek microplate spectrophotometer (USA). Column chromatography was carried out on silica gel (0.040-0.063 mm) from HiMedia (Mumbai, India). TLC analyses were performed on pre-coated silica gel 60 F254 or silica gel 60 RP-18 F254S purchased from Merck (Darmstadt, Germany). α-Glucosidase (G0660), p-nitrophenyl-α-D-glucopyranoside (N1377), phosphate buffer (P4417), acarbose (A8980) were purchased from Sigma-Aldrich (St. Louis, MO, USA); dimethyl sulfoxide from Fisher Scientific (Pittsburgh, PA, USA). Other chemicals were obtained from Chemsol ViNa (Vietnam).
Plant material
The roots of Olax imbricata were collected in Dong Hoa, Phu Yen province, Vietnam. A voucher specimen (No US-C027) was deposited in the herbarium of the Department of Organic Chemistry, University of Science, National University -Ho Chi Minh City.
Extraction and isolation
Dried and finely powdered roots (6.3 kg) were exhaustively macerated with ethanol at ambient temperature to afford a crude residue (1.2 kg). This residue was extracted to form different extracts by dissolving the residue consecutively in n-hexane, then ethyl acetate and finally in methanol. The n-hexane-solute was evaporated to dryness under low pressure to obtain the n-hexane extract (500 g). The similar process was separately applied for the ethyl acetate and methanol solutes to afford the ethyl acetate extract (70 g) and the methanol extract (430 g), respectively. The methanol extract (430 g) was applied to normal phase column chromatography using silica gel and the solvent system as gradient elution of ethyl acetatemethanol (95:5-1:1) to yield ten fractions (A1-A10). Fraction A1 (35.0 g) was chromatographed on silica gel column with the elution of chloroform:methanol (98:2) to give 10 sub-fractions (A1.1-A1.10). The column chromatographic method was used on the subfraction A1.7 (3.0 g) eluted with chloroform:methanol (9:1) led to the isolation of compound 3 (5 mg). The same method was carried out on the sub-fraction A1.8 (12.0 g), eluted with ethyl acetate: methanol: water (8:1:1) to obtain compound 1 (5 mg) and 2 (6 mg).
Acid Hydrolysis of 1 and 3
Compound 1 and compound 3 were separately hydrolyzed in an acid solution to obtain the sugar residues. Each compound (2 mg) was treated with HCl 0.2 M (dioxane/H 2 O, 1/1, v/v, 200 µL) at 95 • C for 3 hrs. After cooling, the reaction mixture was extracted with chloroform (3 x 2 mL) to separate and the sugar and the aglycone component. The aqueous solution was evaporated to dryness and then dissolved in D 2 O for further 1 H NMR measurement. The hydrolyzed monosaccharides were identified by the 1 H NMR analysis 14 .
α-Glucosidase inhibition assay
The α-glucosidase inhibitory assay was performed on compound 2, as described by Hakamata 15 , with some modifications. The assay was performed in a 96 well plate with the total reaction volume of 200 mL per well. The reaction components included 40 µL 0.1 M phosphate buffer solution (pH 6.8), 25 µL αglucosidase (0.2 unit/mL), 10 µL test sample, 25 µL p-nitrophenyl α-D-glucopyranoside (2.5 mM). The test samples, dissolved in DMSO at some concentrations, were mixed with enzyme solution. The microplate wells with all the reagents were incubated for 30 min at 37 o C. The reaction was terminated by adding 100 µL of 0.2 M sodium carbonate solution. The system without a test sample replaced by the buffer solution was used as a negative control, and the positive control was acarbose. Each experiment was carried out in triplicate. The absorbance of the samples was measured with a BIOTEK microplate reader at 410 nm. The α-glucosidase inhibitory percentage of the test sample was calculated through the equation:
Where: I (%) as α-glucosidase inhibitory percentage;
A as absorbance.
The IC 50 (the half-maximal inhibitory concentration) was determined by the calibration curve equation between percentages of inhibition and sample concentration using Tablecurve software.
Statistical analysis
Each experiment for the α-glucosidase inhibitory assay was carried out in triplicate. Statistical analysis method was performed with Tablecurve software. 
RESULTS AND DISCUSSION
Results
Structural elucidation
The phytochemistry investigation on the methanol extract of the roots of Olax imbricata led to the isolation of three triterpenoid glycosides 1-3 whose structures were performed in Figure 1 . The spectroscopic properties of three isolated compounds were displayed as following. 
In vitro α-glucosidase inhibitory assay
Compound 2 was evaluated for its potential αglucosidase inhibitory activity assay using the Hakamata's method with some modification 15 . Acarbose was used as a positive control. Compounds 1 and 3 were not tested this assay because their small amount yielded and needed to be hydrolyzed for the identification of oligosaccharides. The result of the αglucosidase inhibitory assay on compound 2 was presented in Table 3 . 1H, dd,11 .0, 5.0 Hz), and a characteristic olefinic proton at δ H 5.15 (1H, m) proving for a triterpenoid skeleton. The 13 C NMR spectrum displayed for 30 signals of the aglycone portion, correlating to the corresponding proton chemical shifts from the HSQC experiment. The characteristic signals for the triterpenoid portion were also found in 13 C NMR, including two olefinic carbons at δ C 121.5 (C-12) and δ C 143.8 (C-13) together with a carboxyl group at δ C 178.5 (C-28) and an oxygenated carbon at δ C 88.4 (C-3). Based on the chemical shift and the J value of the proton assigned to C-3 centered atδ H 3.09 (1H, dd, 11.0, 5.0 Hz), the 3α-OH substitution was indicated. All these evidences led to the identification of the aglycone as 3 α-hydroxyolean-12-ene-28-oic acid or oleanolic acid 16 and signals of sugar protons in the zone 3.10-3.62 ppm. These data indicated that compound 2 could be a triterpenoid glycoside. In the HMBC spectrum, the correlation between H-1 ′ (δ H 5.24) of the β -Dglucopyranose and C-28 (δ C 175.3) of the aglycone indicated that the glucose linked to C-28 of the aglycone through an ester linkage. Other HBMC correlations were presented in Figure 3 . These NMR spectral data were similar to the one of oleanolic acid 28-O-β -D-glucopyranoside in the literature 17 . Therefore, the structure of 2 was suggested to be oleanolic acid 28-O-β -D-glucopyranoside. Figure 4) . These data indicated 
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